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SEQUENCE LISTING 
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KAROLIN5KA INNOVATIONS AB I 

v I 
<120>\A NOVEL COMPONENT IN THE HEDGEHOG SIGNALLING PATHWAY 

<130> 5$B22 

<140> 
<141> 

<160> 5 

<170> Patent^ Ver, 2.1 

<210> 1 
<211> 1146 
<212> FRT 
<213> HUMAN 



I 



<4Q0> 1 

Met Thr Arg Ser Pr\ Pro Leu Arg Glu Leu Pro Pro Ser Tyr Tfir Pro 
1 5\ 10 IS 

Pro J^la Arg Thr Ala kla. Pro Gin He Leu Ala Gly Ser LeU Lys Ala 
20 \ 2S 30 

Pro Leu Trp Leu Arg Ala\Tyr Phe Gin Gly Leu Leu Phe Ser Leu Gly 
35 \ 40 45 

Cys Gly He Gin Arg His cVs Gly Lys val Leu Phe Leu Gly ijeu Leu 
50 5b 60 

Ala Phe Gly Ala Leu Ala LeuNfly Leu Arg Met Ala He lie Glu Thr 



65 



70 



75 



80 



Asn Leu Glu Gin Leu Trp Val Gl\i Val Gly Ser Arg Val Ser Gin Glu 
BS \ 90 ;95 

Leu His Tyr Thr Lys Glu Lys Leu &ly Glu Glu Ala Ala Tyr Tjhr Ser 
100 185 HO 

Gin Met Leu He Gin Thr Ala Arg GlA Glu Gly Glu Asn He Leu Thr 
115 120 \ 125 

Pro Glu Ala Leu Gly Leu His Leu Gin Ala Ala Leu Thr Ala Ser Lys 
130 135 \ 140 

Val Gin Val Ser Leu Tyr Gly Lys Ser Trp\Asp Leu Asn Lys lie Cys 
145 150 \55 I 160 

Tyr Lys Ser Gly Val Pro Leu He Glu Asn G^y Met lie Glu Arg Met 
165 170 \ 175 

He Glu Lys Leu Phe Pro Cys Val He Leu Thr \Pro Leu Asp Cys Phe 
190 185 \ 190 

Trp Glu Gly Ala Lys Leu Gin Gly Gly Ser Ala T^r Leu Pro dly Arg 

195 200 " \ 205 : 

I 
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Pro Asp lie Gin Trp Thr Asn Leu Asp Pro Glu Gin Leu Leu Glu Glu 
210 215 220 | 



Leu Gly Pro Phe Ala Ser Lau Glu Gly Phe Arg Glu Leu Leu Asp Lys 



225 



230 



23S 



240 



Ala Gin Val Gly Gin Ala Tyr Val Gly Arg Pro Cys Leu His Pro Asp 

245 250 255 

Asp Leu His Cys Pro Pro Ser Ala Pro Asn His His Ser Arg Gin Ala 

260 265 270 . 



Pro Asn Val Ala His Glu Leu Ser Gly Gly Cys His Gly Phe Ser His 

275 280 285 

Lys Phe Met His Trp Gin Glu Glu Leu Leu Leu Gly Gly Met JjLLa Arg 

290 295 300 

Asp Pro Gin Gly Glu Leu Leu Arg Ala Glu Ala Leu Gin Ser Thr Phe 

30*5 310 315 320 



Leu Leu Met Ser Pro Arg Gin Leu Tyr Glu His Phe Arg Gly ^sp Tyr 
325 330 335 

Gin Thr His Asp He Gly Trp Ser Glu Glu Gin Ala Ser Thr Val Leu 
340 345 3S0 | 

Gin Ala Trp Gin Arg Arg Phe Val Gin Leu Ala Gin Glu Ala Leu Pro 
355 360 365 

Glu Asn Ala Ser Gin Gin He His Ala Phe Ser Ser Thr Thr leu Asp 
370 375 380 

Asp He Leu His Ala Phe Ser Glu Val Ser Ala Ala Arg Val Val Gly 
365 390 395 400 

Gly Tyr Leu Leu Met Leu Ala Tyr Ala Cys Val Thr Met Leu Arg Trp 
405 410 415 

Asp Cys Ala Gin Ser Gin Gly Ser Val Gly Leu Ala Gly Val Leu Leu 
420 425 430 \ 

Val Ala Leu Ala Val Ala Ser Gly Leu Gly Leu Cys Ala Leu lieu Gly 
435 440 445 

He Thr Phe Asn Ala Ala Thr Thr Gin Val Leu Pro Phe Leu Ala Leu 
450 455 460 

Gly He Gly Val Asp Asp Val Phe Leu Leu Ala His Ala Phe Thr Glu 
465 470 475 480 

Ala Leu Pro Gly Thr Pro Leu Gin Glu Arg Met Gly Glu Cys lieu Gin 



4B5 



490 



4195 
I 



Arg Thr Gly Thr Ser Val Val Leu Thr Ser He Asn Asn Met Aa Ala 

500 505 510 I 

Phe Leu Met Ala Ala Leu Val Pro He Pro Ala Leu Arg Ala Pine ser 

515 520 525 



Leu Gin Ala Ala He Val Val Gly Cys Thr Phe Val Ala Val Met Leu 

I 
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530 



535 



540 



Val Phe Pro Ala lie Leu Ser Leu Asp Leu Arg Arg Axg His Cys Gin 
545 550 " 555 j $60 

Arg Leu Asp Val Leu Cys Cys Phe Ser Ser Pro Cys Ser Ala Gin Val 
565 570 575 

lie Gin lie Leu Pro Gin Glu Leu Gly Asp Gly Thr val Pro Val Gly 
5Q0 585 590 , 

lie Ala His Leu Thr Ala Thr Val Gin Ala Phe 'Thr His Cys Glu yUa 
595 600 60S ! 

Ser Ser Gin His Val VaJ. Thr He Leu Pro Pro Gin Ala His Leu Val 
^10 615 620 

Pro Pro Pro Ser Asp Pro Leu Gly Ser Glu Leu Phe Ser Pro dly Gly 
625 630 ' 635 € 40 

Ser Thr Arg Asp Leu Leu Gly Gin Glu Glu Glu Thr Arg Gin Lys Ala 
645 650 655 

Ala Cys Lys Ser Leu Pro Cys Ala Arg Trp Asn Leu Ala His r*he Ala 
66° 665 670 

Arg Tyr Gin Phe Ala Pro Leu Leu Leu Gin Ser His Ala Lys Ala lie 
675 ' 680 695 

Val Leu Val Leu Phe Gly Ala Leu Leu Gly Leu Ser Leu Tyr Gly Ala 
690 695 700 

Thr Leu Val Gin Asp Gly Leu Ala Leu Thr Asp Val Val Pro Arg Gly 



705 



710 



715 



720 



Thr Lys Glu His Ala Phe Leu Ser Ala Gin Leu Arg Tyr Phe Ser Leu 
7 25 730 735 

Tyr Glu Val Ala Leu Val Thr Gin Gly Gly Phe Asp Tyr Ala His Ser 
740 745 750 

Gin Arg Ala Leu Phe Asp Leu His Gin Arg Phe Ser Ser Leu Lys Ala 
75S 760 765 ! 

Val Leu Pro Pro Pro Ala Thr Gin Ala Pro Arg Thr Trp Leu His Tyr 
770 775 780 

Tyr Arg Asn Trp Leu Gin Gly lie Gin Ala Ala Phe Asp Gin Asp Trp 
795 790 795 enr. 



600 



Ala ser Gly Arg lie Thr Arg His Ser Tyr Arg Asn Gly Ser Glu Asp 
305 eiO B15 

Gly Ala Leu Ala Tyr Lys Leu Leu lie Gin Thr- Gly Asp Ala Gin Glu 
620 " 025 830 

Leu Leu Asp Phe Ser Gin Leu Thr Thr Arg Lys Leu Val Asp Arg Glu 
835 840 845 . 

i 

Gly Leu He Pro Pro Glu Leu Phe Tyr Met Gly Leu Thr Val Trp Val 
8 *0 855 860 | 
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- «o .eu sxy Leu Ala Ala Ser Gin Ala Asn Phe Tyr Pro 

e7 ° .875 ; Qao 



Ser Ser Asp Pro Leu Gly Leu Ala 

Pro Pro Pro Glu Trp Leu His Asp Lys Tyr a* p Thr Thr 61y Glu ^ 
885 990 

" e ^ a «* *» 1-u Glu Phe Ala GIa Phe phe 

905 910 

Leu Leu Ax, CJ . y Leu Gln Lys ^ ^ ^ ^ ^ ^ ^ ^ ^ 



920 ( 925 



Gly Ala Axcr Ala Ala Cy S Ala Glu Ala Gly Gin Ala Gly Val Hi s Ala 



9.4 0 



Tyr Pro ser Gly Ser Pro Phe Leu Phe Trp a« Gin Tyr Leu G iy Leu 



955 



960 



Arg Arg Cy 3 phe Leu r.^„ in. . 

965 ~~ ^ wya i±B ^ Leu VaJL Thr Phe 

970 975 

Leu val Cy 5 Ala Leu Leu Leu Leu Asn Bxo Trp Thr ^ a &y ^ ^ 



965 



990 



Val Leu Val Leu Ala 
99S 



Met Metjhr Val Glu Leu Phe Gly He Met Gly 



1005 



Sh \ L olo ^ LeU 1Q S - ^ Val Val xie Leu Val Ala 

±uii 1020 

5« V»l Gly xie Gl^Val Glu Phe Thr Val His Val Ala Leu Gay Phe 

1035 I 1040 

Leu Thr Thr Gln^ly Ser ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

1050 1Q ; 5S 

Hi* Thr PheMa Pro Val Thr Asp Gly Ala Il e ,« Thr Leu L i eu Gly 

1065 1070 . 

Leu tau K« Leu Ala Giy Se r His P he A S p P he xie Val Ar 9 Tyr Phe 

1080 1085 
PheMa Ala Leu Thr Val Leu Thr Leu Leu Gly Leu Leu His Gl y Leu 

Val Leu Leu Pro Val ,'Leu Leu Sav tt*. t-> ^ ' 
1105 ^ U Ser Ile Leu G ly Pro Pro Pro Glu Val 

1115 j 1120 

Uc Gin Met T yc jg Glu ser Pro Glu Ile Leu Sez Pre pro ^ prQ 

1130 1135 
Gin Giy Gly Gly Leu Arg Pro Glu Glu He i 
1140 1145 ! 



<210> 2 i 

<211> 3453 ! 

<2l2> 0NA j 
<213> HUMAN 
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atccccgcca gcatgactcg *tccre M r.^ 

IiH s=S s~ £= ass a 

"tat?™" " ce W«ct gttggccttt gg??™™ ™ CC3gBg a = at tgtgg c aeo 

sis 5 i'-'i £5£2 sbsi i ~" - 

b~ -~ ~ 3 «. 

™?«~«o -«=»<=««„ .j.LJLJ? »d 

IcccSl™ »5«9=tgg» gg.gctcggt 2S?e"!J "«ec«gcg gicc,', c «„ „„ 

=«,.,«,. «; 

-g%IS? IS?"'*? L^™*' g«gg»g'g». «" 

^=. t , «2SS« SSSf! !S. 

S225 r 5 '"«" 

sssss sssr 2 ssss ss 

gci?tc',c,'g s««iL c t "f 5 " tc :i?r"" c 1380 

sss ds 1 -° 

«2 sl£ ~ sss t ~ tfSSS ss 

ctgcctcccc aa5C c«" ^eeeaetge g aagC cag ea ^cccacctc 1900 

agccctggaa 39tgeccc ca ccttctaLe ? C " 9cat ^ t Sfftcaccatc i860 

gcctgcS cccta™ 9 9gaCC "« a ggccaggagg aaaa! 99 ^ ^^ttc X920 

ecgggeet™ aS? J ° aca tgctaag gccatcgtac 9 9 ct ^ atca ^tt 2040 

fftJSt^S Sca^L 9 a ^ ccac «tg |tgcaS 9 g '^Mote 2100 

tacgagg?* 9 ccct^f gcat ^ccttc ctgagcgccf fact?? f* gac ?5^tgtg 2160 
tttgat^tge 9 SSSSS? ^ C "^act^g cLa^ 99 ': at"''" 9 2220 

gcaccccgca eerJLr. "Sttccctc aaggeggfcac trr„~ a£ 7<rcsccccc 2280 

Saccaggfct ggacttc?^ Ctattac «=9= aactggctfc j£"!" CC 2340 

^ g « g t3g £L c a \ c :r c ^tcg? :s£££ g s 9ccttt 2400 

agccagctga ccacaa^r gcccatc « : ag actggagaccr CP „™ ^ ctctgaggac 2460 
tacatggjc tS™£ '«ggt gga e agagagggac S? 9 5Ct t ^ t 9gatttc 2520 
^crcSc ccccaS?c 9 ? gt ^ c ^ gacccc 9 ?g g g? a "!! aCC c 9 a ?ctc tt c 2580 
"tcg catcc cjccaactcf t9aat 59=tg cacgacaaat 2^^*° C ^ Caca 99« 2640 
ctccag aaga «gcaarct? g " Cttg9ag "tgcccagt ttl c ^ 2 g ^ggaga ac 2700 
gccggccagg ctaa^ t9t ^ a 5g=C atcgagggga cc !l ^ 'fccgtggc 2760 
^tctggg 99 SSSjcS SS^ 6 ^«5S CctStc^ 2a 20 

gcga 9 tgaIg C I ^JwS !2 2«0 

aeccccgtgg toac '?" " ctctggtatc atgggtttcc 5 9t 9 ct SStcccg 30 oo 

gc" C g 9 gc 9 I S^I^ 9 L" tCt9ta SS! W 3060 

cacacatttg eeeecB^ cca 9g3c agc cggaacctoc a 9]Ccc 5C gtg 3120 

gctggttccc .ctttSSt Cgatggggcc «tctcc.c« ? 9 eta 9 ^ CCa ^^ga? 3i 80 

=SSS -fSSS -nsss S 5 «S «o 4 o° 
ca999a "- SSSIS ST" 12 SKS JJS 
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<210> 3 
<21Z> 126 
<212> DNA 
<213> HUMAN 

<4G0> 3 



g'ACfcgcatgg g ccra at at rt- 

c« t «? cat Sffl jsss «-««. M 

ccgcgctgcg agccttctcc 120 

126 

<210> 4 - \ 

<211> 113 ! j 

<212> DMA" 

<213> HUMAN 



<400> 4 



SSSS SSSSS =522 «~ *™ M 

- - tgctctgctg cdtctccag " 

<210> 5 
<211> 12886 
<212> DKA 
<213> HUMAN 

<400> 5 

n»^« 9 , LS"" "*r ccc " «=s«'4= fISSSS Sfr"* 240 
t ~ ffr is 3KSB JS 
23222 22V 22 S5E2 22222 2~* ss 

= SHs ~" -si iiiH sees - 

"~ ^ Si So 0 
lllllliT, ns^' a ^"" 2222£ £2£r»* , 7eo 

gaaaataggc ctatar^Z a ^aaaaaaaa aaaaggagaa aa^lt c **cagagcg 840 
•Stctggjc tgtS^f ""^f 9 ^SgJS ^T" 8 9Q ° 

cctggctgac ccttctctrt ^f^ 9 *" »"««»ttt JtgcatS W" 1 * 0 ™ "20 
ggcttcgtgc ttacttc^ CCatccca ?* tcotagctgg gaa™, 9 tSca ^9 at ff 1080 
gnggcalagt gctSSf g9CCt ? ct <* tctctltgS Sac™* 9«ceactct 1140 
tggccatJt tSS«Sl ?r Ct? " ?9 c «ttggggl 'S c <^Sracatt 1200 

SSSS a ~ So 0 

jssss sssss gg r cggag ss\ c is: 

ttgt gaat t| 9 ««So- C ^ CC * Caa c «ta aat gg 2««2 9 CCtacac «9 1 440 
gaaacccgcf g ? gc«caca f tattt ^« gtgattttgc «a2™* at *»a?a« 1500 
agaagcctga cra«W~ ^ccgaggctt ctccacttc^ " aagcccta g*SG*eae»a TS60 
t«c?gcc?c acc?ctcf C e 'W=«tga eeaJgScte a^ 9 ^ C f a ^accc I 62 o 
agccctgacc c««2» C "* tct ^ saggcctcag aS" W ca ^actcc 1680 

ssi.* 1 5F ~~ sssssl ssss %s 

~< "~ SSSS Sssk ~* ~» SS 

gta aagtccaagt accactctat 1980 
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gggaaggtga g^czgqct J 

tggag tggga atcccctt ^ £££££ St?' WW^ct gtg ggggttc ^ 0 l 0 

HS "~ S i ~ 3 ~ 9 - 

ga^9ca?cc a f CCcaca * <=ctgcaa?c t gccccctt" a !?£ gcfft W Wctcg 2220 

sr^ ~~ 99 SS g : sj 
SEES ™| »! .ilS 

s ssssn ssss s 
HiiF ~" » ~ is! 

« S5S S5! 5il if 

SHE 5== iS! HSS «~ i 

WSBtgct. gacaaggcac a'ggtlg^ "f* 00 "' 3-tcccttg agg^t^g 

cKSS: r tgcccac «^Sc9 2S:?S? a g r ggccct s£ 5 g c ac c e cg g; 0 ° 
«-SE£ ssss ss;- ;skk jjgg- g oo 

cca c , gtgcc aggccccca f "^ Cttcc tggccattat t.ceSjS 3420 

tLttttcta S ; «tccta W gcpctJ.it 3 80 

w«ctttg agtctcactc totcaeeM^ *?cct:agata aggctggact tctttttttt ^jn 

ssrSc 5 g r caagca -s^sx agta r cga hjs 

tj^ccactc ^^ CCg9C taat "tta C tagcctccca ^attacagg 3660 

caafr 9 cgcctggcca aggctggact tetfra^ a agtgetgg g attacaggcg 3720 

Si H™ ™i Hp S 5SH B 

S Hr^ ~- sil St-' "~ sx 
SF" ™- sS S" f " «2 jjg 

ssgs •srf" ssssj jsqss sr^" esse ? 

"tgecuu ccctcctati SaccSSSJ f;» c "3359 Ssi 3 «ct 9a 1560 

=«?c"i*i ":?" tccc tw s ?~"l c " 3 c =w»«>= «2<, 

mutcetoS? te " ot » a »J "«SCiretgc raroreSS tggacgae.t lego 

S'SIS cJS ££££ St""** 

tgacgtattc cto^f^ tc =aggcgct gcccttctto cgggtcctca 5040 

ggggccttgt tilt 97 C9C at 5ccttcac agaggctcca 99g * 8 tc f9 c «*W« 5100 

9t?L.SS cccttaS tcat «9a gg cag 9g "^ S S»"« c "ctccaggt 5160 

ggggaaa'tL t^ 9 ??" 9 " aatgaac ctcg gtg I« c a t c g g C c aa | a ?:r ctt9 2220 

tgaat gc tta a J«f 9 tc ctaa gggt tattgtttca a^f ^ tc tgtaaaca 5280 

tatgactgcc Icacc^" tcatac 9^c atggCccc! aSS 9 *" taa ««^t 5340 
cggcccc?cc c«™ gC accc ««g« cc? g agcctc , 9CCa ^ c 4 act ^9t 54 00 
cgagtgtctg ctlZll*^ "Wgaggt cccLct", S " C Ca 4"tgaca 5460 
cttccLat? g^Sctl! *™ cc ^ cgtactcacf tSt^f a9 ^=atggg 5520 
" y ^ gccctc 9 ttcccatccc tg cgct g Cg a «ctS ^99oog C 5 580 

99 9cctt ctc cc tacagg C g gc 5640 
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catagtggtt ggctgcacct ttgtagccgt gatgcttgtc ttcccagcca tcctcagcct 5700 
ggacctacgg cggcgccact gccagcgcct tgatgtgctc tgcCgcttct ccaggtactg 5760 
cgtgcgcccc agccccttcc tcccgtgacc cacgccagcc tgtcccctca ccagcatttc 5820 
aaggcacaga cctgtcatcc actctctacc tcttccagtc cctgctctgc tcaggtgatt 5880 
cagatcctgc cccaggagct gggggacggg acagtaccag tgggcattgc ccacctcact 5940 
gccacagttc aagcctttac ccactgtgaa gccagcagcc agcatgtggt caccatcctg 6000 
cctccccaag cccacctggt gcccccacct tctgacccac tgggctctga gctcttcagc 6060 
cctggagggt ccacacggga ccttctaggc caggaggagg agacaaggca gaaggcagcc 6120 
tgcaagtccc tgccctgtgc ccgctggaat cttgcccact tcgcccgcta tCagtttgcc 6190 
ccgttgctgc tccagtcaca tgctaaggta agactgggca gagcagggca gagacttagc 6240 
atctctgggc ccagaagggc agagagggct tagtccactg cctgaggggc tgggggcagc 6300 
cctggggtct ccagcttagt tgctacatcc cgcaggccat 'cgtgctggtg ctctctggtg 6360 
ctcrtctggg cctgagcctc tacggagcca ccttggtgca agacggcctg gicctgacgg 6420 
atgtggtgcc tcggggcacc aaggagcatg ccttCctgag cgcccagctc aggtacttct 6490 
ccctgtacga- ggtggccctg gtgacccagg gcggctttga ctacgcccac tcccaacgcg 6540 
ccctctttga tctgcaccag cgcttcagtt CCCtcaaggc ggtgctgccc Ccaccggcca 6600 
cccaggcacc ccgcacctgg ctgcactatc accgcaactg gctacagggt gagaggcgag 6660 
gagacgggca gggaggggtg ctgcagggag aaacgccctg gggccaccag ctaatagaac 6720 

CCtatCCtaa tctcccccaa era a nrr* rt rr*-» r +--1-^-=- _j 

catcacccgc cactcgaccg caatggctct gaggatgggg ccctggccta caagctgctc 684 0 
atccagactg gagacgccca ggagcttctg gatttcagcc aggttgggag agggctggag 6900 
gggtcrcacca gtacaggggc tgcaggcctc ctgggcccag gccttcagcc ctctcrgcct 6960 
ctgcagccga ccacaaggaa gctggtggac agagagggac tgattccacc coagcccttc 7020 
tacatggggc tgaccgtgtg ggtgagcagt gaccccctgg gtctggcagc ctcacaggcc 7080 
aacttctacc ccccacctcc tgaatggctg cacgacaaat acgacaccac gggggagaac 7140 
tttcgcagtg agtcttgggg ggagctcggc aagagcctca gcctcgccca cdcaagccct 7200 
gagcctgagg ccctgcccac tctgccccgr gctcaccgcc ctgtccctct ccctcttctc 7260 
ccttcccctc ccctccacag tcccgccagc tcagcccttg gagtttgccc agttcccttt 7320 
cctgctgcgt ggcetccaga agactgcaga ctttgtggag gccatcgagg gggcccgggc 7380 
agcatgcgca gaggccggcc aggctggggt gcacgcctac cccagcggct cccccttcct 744 0 
cttctgggaa cagtatctgg gcctgcggcg ctgcttcctg ctggccgtct gc3atcctgct 7500 
ggtgtgcact ttcctcgtct gtgctctgcc gctcctcaac ccctggacgg ctiggccrcat 7560 
agtgagtgct tgcaggagtg gggacagaga caccccaccc ttccctgccc ag'cctgtcat 7620 
ccctcctgcc aggagccctc tgtgagccct gtctccctca ggtgctggtc ctjggcgatga 7680 
tgacagtgga actctttggt atcatgggtt tcctgggcat caagctgagt gccatccccg 774 0 
tggtgatcct cgtggcctct gtaggcattg gcgttgagtt cacagtccac gtlggctctgg 78 00 
tgagcacggg caccccgggg agggaccaat cagctgattc agtattcaac adatatcgtt 7660 
caagccccta ctatgtgcta ggtactattt aagaatttgg gctgggtgga cgltggtagct 7920 
cantcctgca atcccagcac tttgggaggc cgaggcaggt ggatcacctg aggtcaggag 7980 
ttcgaaacca gcctggccaa catggtgaaa cccxgtcttt actaaaaata caaaaaatta 804 0 
gccaggcgtg gtggcacatg ccagtaatcc cagctacttt ggaggctgag gcagaattgc 8100 
ttgaacctgg gaggcgaagg ttgcagtgag ctgagatcgt gccattgcac tdcagcctgg 8160 
gcaacaagag tgaaactctc cgtctcaaaa aaaaaaaaaa aaaagaattt gggctgggca B220 
cagtggctca tgcctgtaat tgggatgatg ctggggcatt ttgggaggcc aaggcaggcg 8280 
gatcccctga agtcaggagt tcaagaccag cctggccaac attgcaaaac ccfcgtctcta 8340 
ctgaaaatac aaaaattagc tgggcgtggt ggctcatgcc tgtaatccca gotactcagg 84 00 
aggctgaggc aggagaatta cttgaaccca ggaggcggag qZ nc*qiqz gdtgagacca 8 460 
catcactgta ctccagcctg ggcaaaagag caagattcaa tcttcaaaaa aagaatttgg 8520 
aaaataaaaa taaaaagaac acgggatata atagcaatac agttttttac ctbcaaggaa 8580 
cttatattct agggatagag atagacaata agggctgggt gaggtggctt acgcctgtaa 8640 
tcccagcact ttgggaagcc gaggcgggca catcacttga ggtcaggagt tcaagaccag 8700 
cccggccgac atggtgaaac cccatctcta ctaaaaatat gaaaattagc tgggtgtggg 8760 
ggrgcatgcc tgtaatccca gctacttgga aggctgaggc aggagaatca cttgaacccg 8820 
ggagggtgga ggttgccatg agccgagacc atgccactgc actccagcct gggagaccga 8BB0 
gcaaaactcc atctcaaaaa aagaaaaaaa aacctcagcc tcccaaagtg ct^ggattac 694 0 
aggcatgagc caccgtgccc gggcttgttt gttttaagag acagggtctc acbctgtcac 9000 
ccaggctgta ccctattttc tacgtgtctc tgtgtctaag ctcaccaaac ccatccatac 9060 
agtgttacct aaaaggactc acgcatgctc cctgracagt tcccatgaac ttkgttcacc 9120 
cagcctttgg tgggccaagg tatcgttgag ctctgaagac agatacagct cgggacatga 9180 
ctgagctggc catgactggc agaggagcag ctccaggacc actctgtttt cctagggctt 9240 
cctgaccacc cagggcagcc ggaacctgcg ggccgcccat gcccttgagc acacatttgc 9300 
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ccccgtgacc gatggggcca tctccacatt gctgggtctg ctcatgcttg ctggttccca 9360 
ctttgacttc attgtaaggt agggagggct cggggcaggg aggcagggct caggacaggc 9420 
ctgggctgac tccccccaca ccctaccccc aggtacttct ttgcggcgct gacagtgctc 9480 
acgcccctgg gcctcctcca tggactcgtg ctgctgcctg tgctgctgtc catcctgggc 9540 
ccgecgecag aggtgaccac accctcggca ccatccctct actcccagcc caagggacgg 9600 
ggtagggaga ggcaagggaa gggacagagc cctgtggccc acagacaggt acctccccaa 9660 
caggtgccac cagctgaagg tggcagcctc ctcctttccc cagacaccat gttcctgccc 9720 
ctcagccctc ctggcttctt catgggaccc accttagact tttaggatcc agaacaaggt 9760 
gcagggtttg ccccaggcct caacatcctg tcgcctgcca gctctcatat cctgctggag 9840 
accaacaagg gecccagctt cccaacagtc atggtaatcc ccagcgagat gctaaagggg 9900 
acgggagccc caggggcccg tgggcttact ggggctggtg tctccccaca ggtgatacag 9960 
atgtacaagg aaagcccaga gatcctgagt ccaccagctc cacagggagg cgggcttagg 10020 
tggggggcau cctcctccct gecccagagc tttgccagag tgactacctc catgaccgtg 10080 
gccatccacc caccccccct gcctggtgcc tacatccatc cagcccctga tjgagccccct 10140 
tggtcccctg ctgtcactag ctctggcaac ctcagttcca ggggaccagg t.ccagccact 10200 
gggtgaaaga gcagctgaag cacagagacc atgtgtgggg cgtgtggggt cactgggaag 10260 
cactgggtct ggtgttagac gcaggatgga cccctggagg gctctgctgc tgctgcatcc 10320 
cctctcccga cccagctgtc atgggcctcc ctgatatcca tacagaacag ccaccgattt 103B0 
gcacatccag gcctgtgtga gcctgtatet gtgtcarttg sgagt 

gggctgcagt gcagccctgt cccccttccc accccacacc actgcctgcc cagctgacca 1050O 
agcctgaggg accctccagc acccttccgt ctggtgactc ctgggcaggc tctccatatc 10560 
cctgcccacc tcctaceaca tccattafctt atatgaaaat gtctattttt gtagtataca 10620 
tacatgttag ctatgatgaa agttttattt tttaaagaat gaaatatatt ctatgtgaag 10660 
ctatgatgaa agttttattt tttaaagaat gaaatatatt ctatgtgaac taatctcgaa 10740 
agttttattt tttaaagaat gaaatatatt ccatgtgtgc aagtgaacat tagcttcagt 108 00 
tgcttttttt tggacagagt ggggagtttg caagtgaaca ttagctattg gaaggagctt 108 60 
ctctggtgcc aggacctgag gtattagctc ctctagttct gggtggaaaa gaccccagat 1092 0 
tctggatttt tgtcatatac ttggtaacat catctggatt aagtgcttac tatacaaaac 10960 
gataacaaat tttgttggtg tgaaatccta ctgggttcaa tctggagacc gagagcagaa 11040 
aaaaaagaac cccaccgtgt ggctttcaga gccaccatat tccagcctgc ccgtctctcc 11100 
agactcacct ccacctacct gcttcacccg cacgggaaac ggcaaggcag aggggcaaag 11160 
ccatgcagca ggtggaaggc gaggtggagg cagatcagga aagcagccag tSgaagcaga 11220 
gagaggtcaa cagggtctgg ggagcttctc aggaggtttg tggacccagg gaaaggagcc 112 60 
aggttccaga gcaacctcca aggcaaaggc ctctgtaagt tggttgtcct gacagccgag 11340 
aggtgtcttt ggceagtcag ccagtggatc agttgcggga actgctcaga aactgaggtg 11400 
ctagcagtta gtgaggacac agcgtaagtt gtttgttctg tgaaagttga acagctccac 11460 
taagcagagg ccttgaagag tggccacagc cctggaatag agcacagagc cticacctaga 11520 
ggcgtgggga ggtttgcaac tgccccttcc cagccatagc ttaggaccca tagtctagtt 11560 
cacatagacc ctgggctcca accacccact caccaggaat gatcccaccc caggaacaat 11640 
gcgttctcac atcccacccc acctggacaa aggccaggaa atcatgttct gaccaaaaga 11700 
tacaacaaca aaaacaacaa caacaaaaaa cgcctattgc aattgaatcc acgctaaaat 11760 
gcctaaaaag ctcaagagaa gcgggtagtt ggcagagaac ctagagtagg gggtgcaacc 11820 
agcaggccea agggagggag gctgcatttg ggtccagcag tgtttgggtc accaagaagg 11860 
gccttctagg tggagcagag agagctcacc aggccagaat agtgcaaagg gggtcagccc 11940 
tcagtgccac ttaccagcgg agtaaccctg ggcaagttag ccagcctcac taagcctccc 12000 
catcttcatc tttccaggcc cgaggagatc tagcctctgc ctcccacccc ag.caccccct 12060 
catcagacac aaggagcgcc actgtctgga caggctgaat tggtcttcgg gtccctaatt 12120 
tctcatacgc cattccctct gcctagaaca ctttctcacc tccccttgat gt|gaccccat 12160 
atcacccttc gaggcgaatt ggatcggatg ccatctcctc caggaggggt gdggtcgtgc 1224 0 
ctcctgtgag gtcccagtgc ccctgagtgt ctgtgcccgt ctgtttcccc gtbcctctct 123O0 
Ctaagcccgg aggcttactg cgggtaagga cggcgggaca ggaccttaac ccctgggacg 12360 
aacaccagct ccgcaaagga ctccgcaccc ggcgccgccc acggggtgcg ggltcccagga 12420 
ggaccagcag agaggagcat aggagagcaa aggagatcag tgacccatgg ctfcccccggt 124 80 
ggcgcggaac agcccggagc cgccfcgtgat fctgcataccc atggtgcacc acgaaaagat 12540 
accctcaaga tgcttgcact ccctctgtgc gcgcatttct gcactgtttt agagcatgat 12600 
gectcttaca cgcatctgtg tgcataaact acatataggg agtgcgtacc acgcaggcat 12660 
ccaacaacca taagtgtgtt aagtgttagt tctccctgcg aggttcgaag cggaagtcac 12720 
gaatatactc gggtttctct tcaaagcgca taaatctttc gccttttact aaagatttcc 12760 
gcggagagaa agttgtgagt ttttattcaa ttttttgagg cctcttattt cctgaggcta 12640 
catctttaag tattaaaagt taggcaacta caaaaaaaaa aaaaaa ! 12886 



